Rc.sult.\ tint/ rli.stw.s. sion Time course of production of the glutathione CDNH conjugate is shown in Fig. I . The pattern o f change as shown was typical for all the experiments, i.e. a rapid increase during the early phase of incubation o f the intracellular conjugate was followed by a decline which was parallelcd by an increase of the extracellular concentration of the glutathione conjugate. The substrate is lipophilic in nature but after conjugation with reduced glutathione it becomes water-soluble and is released into the extracellular medium.
The conjugation reaction seems to proceed at a rate of approx. 200 nmol of C D N B metabolized/h per g of fresh tissue during the first hour of incubation, to finally proceed for more than 3 h a t a constant rate of l00nmol of conjugate produced/h. The availability or synthesis of reduced glutathione may be the limiting factor of the enzymic conjugation. Total concentration of reduced glutathione in protoscolices of E . grunulosus is about 280 nmol/g of fresh tissue (Morello et ul., 1982) .
When 4-nitropyridine-N-oxide (0.4 mM) was added the activity was inhibited by 80%, regardless of the incubation time. The above reagent has been shown to be an inhibitor of the parasite enzyme in vitro. N o glutathione conjugation of 4-nitropyridine-N-oxide was detected in these experiments.
The results and conclusions of this work can be summarized as follows: ( a ) the glutathione conjugation system is active in protoscolices of E. grrinu1osu.v and could be one of the factors involved in the resistance o f the parasite to chemotherapeutic agents; (b) the parasite system is different from that reported in mammals (Habig ct ul., 1974) since 4-nitropyridine-N-oxide is not metabolized, but rather acts as an inhibitor. Recent studies in the dog (Horadagoda & Batt. 1985) have demonstrated ;i lysosomal localization of cobalamin during absorption by ileal enterocytes, a finding consistent with a process o f receptor-mediated endocytosis for the internalization of cobalamin. In order t o pursue this obscrvation. i t was necessary to purify canine intrinsic factor. the glycoprotein ligand implicated in the absorptive mechanism. Affnity chromatography with derivatives of cobalamin covalently bound to insoluble matrices has been used successfully for the purification of human and porcine cobalamin-binding proteins (Marcoullis & Nicolas. 1983 ). The present communication reports the purilication o f canine intrinsic factor using an affinity matrix prepared by covalently coupling cobalaminmonocarboxylic acid (Allen & Majerus, 1972) to AH-Sepharose 4B using carbodi-imide (Grasbeck & Kouvonen. 1983) . Gastric mucosal scrapings (60 g) stored at -20 C were homogenized in a threefold volume o f 0. I M-phosphatebuffered saline, pH 7.5. and centrifuged at 20000g for 1 h. The supernatant was depepsinized by increasing the pH to 10.0 with 1 .O M -N~O H and, 20 min later, neutralizing with ~. O M -H C I (Grasbeck & Kouvonen, 1983) . The depepsinized supernatant was fractionated between 1.2 M-and ~.~M -( N H , ) , S O , (Wood. 1976) ; the resultant precipitate was dissolved in 0.1 M-phosphate-buffered saline, pH 7.5. and dialysed exhaustively against the same buffer. After the assay of cobalamin-binding capacity (Begley & Trachtenberg. 1979) the non-diffusable materi$ was applied to the affinity matrix in a lOcm x 0.8cm-column. In order to block the binding of non-intrinsic factor cobalamin-binding proteins (R BIOCHEMICAL SOCIETY TRANSACTIONS proteins), a 40 fold excess (based on cobalamin-binding capacity) of cobinamide, a cobalamin analogue, was added before affinity chromatography. After sample application, the column was washed with 0. I M-glycine/ NaOH, pH 10, containing I .O M-NaCI, followed by 0.1 Mphosphate-buffered saline, pH 7.5, in order to remove non-specifically bound proteins. Intrinsic factor was desorbed with 0.1 M-phosphate-buffered saline, pH 7.5, containing 5.0 M-guanidine HCI and the eluate was dialysed for 24 h. Purified intrinsic factor was assayed for cobalamin-binding capacity and stored at -20°C either bound to cyan~ [~~Co] cobaIamin or in the presence of bovine serum albumin (0.1 mgiml). Table 1 shows a typical scheme for the purification of canine intrinsic factor; protein was determined by the method of Schacterle & Pollack (1973) with bovine serum albumin as standard. After purification, 90-98Y0 of the cobalamin-binding capacity was due to intrinsic factor. Purified protein was labelled with '"iodine (Hunter & Greenwood, 1962 ) and subjected to discontinuous sodium dodecyl sulphate/polyacrylamide-gel electrophoresis in 10% gels (Laemmli, 1970) . Subsequent autoradiography of the gel demonstrated a single band corresponding to an M, of approx. 45000. Binding (mean s.E.M., pg of cobalamin/mg of protein, n = 6) of intrinsic fact~r--cyano[~~Co]cobalamin complex to brush-border vesicles (Kessler et ul., 1978) was greater for vesicles prepared from dog ileum (62.6 & 3.4) than from jejunum (7.5 2.9), confirming the specificity and integrity of the receptor-binding site.
Affinity chromatography using cobalamin Sepharose is therefore a convenient procedure for the purification of canine intrinsic factor, retaining the integrity of cobalamin-and receptor-binding sites.
We are grateful to the Association of Commonwealth Universities of the United Kingdom for financial assistance. The non-triple-helical peptides (telopeptides) at N-and C-terminal tends of the collagen molecule have been shown to be necessary for fibrillogenesis in vitro (Leibovich & Weiss, 1970; Helseth & Veis, 1981; Capaldi & Chapman, 1982) . Their function in this process probably depends on the adoption of specific conformations which may change during the initial 'lag phase' (Gelman et al., 1979; Crabtree & Fujimori, 1980) . The conformational properties of the telopeptides are not wellcharacterized, although there has been one low-resolution study of the proton n.m.r. spectrum of collagen in 0 . 5 .~-acetic acid (Chandrakasan et al., 1976) from which it was concluded that these regions of the molecule were unstructured under these conditions. The present paper reports results of a spectroscopic study of the isolated ct I(1) chain C-telopeptide. This peptide is believed to play a role in both the linear and lateral growth of the fibrils of type I collagen. Acetic acid-soluble collagen was extracted from the skin of a foetal calf using the proteinase inhibitors to minimize degradation of the telopeptides (Scott & Pearson, 1978) , purified by repeated precipitation with NaCl and then digested with cyanogen bromide (Volpin & Veis, 1971) . ctICB6 [the peptide derived from the C'-terminal one-fifth of the ct(I)l chain] was purified by gel-filtration on Sephadex G50 Fine followed by ionexchange chromatography on CM-cellulose (Volpin & Veis, 1971) . Portions (20mg) of ctlCB6 were exhaustively digested with purified collagenase from Clostridium histolyticum (Advanced Biofactures Corp.). The telopeptide (which resists digestion) was purified by gelfiltration on Sephadex G50 Superfine followed by reversephase chromatography on a C-18 column (Vydac 201TP104; Separations Group Inc.) eluted with a linear gradient from 0% to 50% (v/v) acetonitrile in 0.1 YO (v/v) trifluoroacetic acid.
